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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A camera system characterized by providing the following A photography 
means to photo a photographic subject A panorama image synthesizer unit which 
performs cylinder transform processing based on a camera equipped with an image 
which divided a photographic subject into plurality with this photography means, and 
was photoed, and a record medium which records information relevant to a photography 
field angle at the time of this photography, an image recorded on said record medium, 
and information relevant to a photography field angle, compounds each image by which 
cylinder conversion was carried out, and creates a panorama image 

[Claim 2] Said camera and said panorama image synthesizer unit are a camera system 
according to claim 1 characterized by means of communications connecting. 
[Claim 3] A camera equipped with a record medium in which desorption for recording 
information relevant to an image which divided a photographic subject into plurality 
with a photography means characterized by providing the following to photo a 
photographic subject, and this photography means, and was photoed, and a 
photography field angle at the time of this photography is possible, and a panorama 
image synthesizer unit An image information reading means which can read 
information relevant to an image and a photography field angle which were recorded on 
said record medium with which this panorama image synthesizer unit was equipped A 
field angle calculation means to compute a field angle of each image using information 
relevant to a photography field angle read with this image information reading means A 
cylinder conversion means which carries out cylinder conversion of each image using a 
field angle computed by this field angle calculation means An image composition means 
to compound each image by which cylinder conversion was carried out with this cylinder 
conversion means, and to create a panorama image of one sheet 
[Claim 4] The record medium which recorded the program for making a computer 
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perform the panorama image composition method of having the step which performs 
cylinder transform processing based on the step which reads the information relevant to 
two or more images which constitute a panorama image recorded in a camera, and the 
photography field angle at the time of this panorama image photography, two or more 
images which constitute said panorama image, and the photography field angle at the 
time of this panorama image photography, and compounds a panorama image and in 
which computer reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a camera 

system and a record medium. 

[0002] 

[Description of the Prior Art] A photographic subject is divided and photoed to plurality 
(it is called a panoramic exposure), and the camera system which sticks two or more of 
these photoed images, and can create the continuous image (it is called a panorama 
image) of one sheet in all is known conventionally. In case a panorama image is created, 
by having stuck two or more images simply, it is unnatural, and since it becomes a 
panorama image with a low lamination precision, the image synthesizer unit which 
creates a natural panorama image by cylinder transform processing which obtains the 
image information projected on the cylinder peripheral surface of imagination of the 
photoed image, respectively is proposed. 

[0003] Drawing 2 is drawing for explaining the outline of such cylinder transform 
processing. In drawing 2 , R is a photographic subject and O is the reference point 
(generally joint of optical system) of a camera. Plane of projection Q and Q' are plane of 
projection where a photographic subject is projected at the time of photography . In this 
case, Cylinder P is plane of projection equivalent to the time of photoing a panorama 
image, and turns into a cylinder centering on Point O. 

[0004] And two or more images projected on plane of projection Q and Q' are changed 
into the image projected on Cylinder P, and the image which adjoins each other, 
respectively is stuck. For example, drawing 3 (a) is the image of the camera projected on 
plane of projection Q and Q 1 , and this drawing 3 (b) projects the photoed image on P 
from plane of projection Q and Q\ If these images are compounded by the well-known 
method, a panorama image as shown in drawing 3 (c) will be obtained. 
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[0005] Drawing 4 shows two or more division images A, B, and C which divided and 
photoed the straight photographic subject. Although it will not become a straight line 
but will become an unnatural image as shown in drawing 5 when such division images 
A, B, and C are compounded simply, a natural image as shown in drawing 6 is obtained 
by using cylinder transform processing. 

[0006] By the way, in performing lamination composition of an image by the 
above-mentioned method, in order to determine the cylinder radius which projects a 
photography image, the information about the field angle of a camera is needed. 
Although it is computable from the focal distance of a camera, and the size of an image 
sensor, generally field angle information is not known, and the camera which equipped 
the lens with the zoom function has also spread, and if it is not zoom both ends, it 
cannot know the focal distance at the time of photography recently. 
[0007] Then, Japanese Patent Application No. No. 2871 [ ten to ] is indicating the 
method of sticking and setting the image of two sheets and computing a field angle from 
the duplication field, in order to conquer the above-mentioned defect. Drawing 7 (a) and 
(b) are drawings for explaining cylinder transform processing indicated by Japanese 
Patent Application No. No. 2871 [ ten to ]. As this cylinder transform processing is 
shown in drawing, it is the field angle alpha x. Two or more images used and photoed 
are changed into the image projected on the cylinder side. It is t (theta, Y) about what 
expressed the coordinate when projecting one point of a certain photographic subject on 
a cylinder with the cylindrical coordinate system here. It is p (x y) about the coordinate 
when carrying out and projecting on a photography screen. It expresses. (X, Y) t It is a 
coordinate on the cylinder when expressing X with the length which met on the cylinder 
side, and becomes a radian, then X=Rxtheta about the unit of theta. 
[0008] moreover, the reference point of a camera the zero of Ot and a cylindrical 
surface - the radius of C and a cylinder - the zero of the plane of projection of R and a 
photography screen - Op =(theta 0, 0) t ** - carrying out - the width of face of a 
photography image - Wx and the above-mentioned field angle alpha x It carries out to 
the field angle of the direction of X from an image center to an edge however. At this 
time, the cylindrical radius R is [0009]. 
[Equation l] 

It is come out and given and is p (x y). t (theta, Y) In between, it is [0010]. 
[Equation 2] 
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There is ******. Then, these formulas (x y) to p t (X, Y) The image which changed and 
projected the photography image on the cylinder is created. 

[00 11] Moreover, Japanese Patent Application No. No. 2871 [ ten to ] is searching for 
field angle information by the following methods. To the photographic subject, the 
camera attached in the tripod which drawing 7 (b) does not illustrate rotates only an 
angle beta, and shows the condition of taking a photograph continuously, the 
longitudinal direction field angle of the camera to be used - alpha x it is - photography 
image size - Wx and Wy it is . 

[0012] First, some same photographic subjects included in both adjoining image are 
chosen as the focus of one point. The method currently indicated by JP,6"141228,A can 
be used for the method of finding the focus set as one image as the corresponding points 
on other images. 

[0013] This focus is t (theta, Y) on a cylinder. It shall be projected on a location. 
Moreover, the zero of the image of each right and left is made into OL =(thetaL, 0) t and 
OR = (thetaR, 0), and they are p (xL and yL) and p (xR and yR) about the coordinate on 
the photography screen of said focus. It carries out. At this time, the following relation 
consists of (2) types. 
[0014] 

[Equation 3] 

A degree type is drawn from these formulas (l), a formula (3), and a formula (4), and it 

is the field angle alpha x. It asks. 

[0015] 

[Equation 4] 

It can ask, if difference beta=(theta* thetaR)- (theta*thetaL) of the direction of a camera 

also uses a degree type for coincidence. 

[0016] 

[Equation 5] 

[0017] As mentioned above, since it can ask for a field angle automatically from the 
image which has a duplication field mutually, selection of the model which can be used 
for panorama image creation can be extended. Moreover, although it asked for the field 
angle alpha x by the method mentioned above from 1 set of adjoining focus of two sheets, 
and corresponding points, if it determines in the minimum square using more points, 
corresponding-points retrieval and effect of the error by the noise of an image can be 
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lessened. 
[0018] 

[Problem(s) to be Solved by the Invention] however, since the processing which sticks 
and sets [ above-mentioned Japanese Patent Application No. / No. 2871 / ten to ] the 
image of two sheets by the field angle calculation method of a publication is needed, 
while ****** in ** are needed, since field angle information is computed by presumption, 
there is a problem that exact field angle information is uncomputable. 
[0019] This invention is made paying attention to such a technical problem, and the 
place made into the purpose is about field angle calculation processing to offer a high 
speed and the camera system which is natural as it can carry out correctly, and can 
create an accurate panorama image. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a 
camera system concerning the 1st invention A camera equipped with an image which 
divided a photographic subject into plurality with a photography means to photo a 
photographic subject, and this photography means, and was photoed, and a record 
medium which records information relevant to a photography field angle at the time of 
this photography, Cylinder transform processing was performed based on an image 
recorded on said record medium, and information relevant to a photography field angle, 
and it has a panorama image synthesizer unit which compounds each image by which 
cylinder conversion was carried out, and creates a panorama image. 
[0021] Moreover, in a camera system which a camera system concerning the 2nd 
invention requires for the 1st invention, said camera and said panorama image 
synthesizer unit are connected by means of communications. 

[0022] Moreover, a photography means by which a camera system concerning the 3rd 
invention photos a photographic subject, A camera equipped with a record medium in 
which desorption for recording information relevant to an image which divided a 
photographic subject into plurality with this photography means, and was photoed, and 
a photography field angle at the time of this photography is possible, An image 
information reading means which can read information relevant to an image and a 
photography field angle which are a panorama image synthesizer unit and were 
recorded on said record medium with which this panorama image synthesizer unit was 
equipped, A field angle calculation means to compute a field angle of each image using 
information relevant to a photography field angle read with this image information 
reading means, It has a panorama image synthesizer unit equipped with a cylinder 
conversion means which carries out cylinder conversion of each image using a field 
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angle computed by this field angle calculation means, and an image composition means 
to compound each image by which cylinder conversion was carried out with this cylinder 
conversion means, and to create a panorama image of one sheet. 

[0023] Moreover, a record medium which a computer concerning the 4th invention can 
read A step which reads information relevant to two or more images which constitute a 
panorama image recorded in a camera, and a photography field angle at the time of this 
panorama image photography, A program for making a computer perform a panorama 
image composition method of having a step which performs cylinder transform 
processing based on two or more images which constitute said panorama image, and a 
photography field angle at the time of this panorama image photography, and 
compounds a panorama image is recorded. 
[0024] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this 
invention is explained below at details. Drawing 1 is drawing showing the camera 
structure of a system concerning the operation gestalt of this invention, and consists of 
panorama image synthesizer units 200 connected with a camera 100 and this camera 
100 by means of communications 150. 

[0025] the image which the camera 100 divided the photographic subject into plurality 
(here three) with a photography means 101 to photo a photographic subject, and the 
photography means 101, took a photograph, and was obtained - in addition, it has the 
Records Department 102 which records the information (here, they are the size 
(diagonal length) of CCD as an image sensor, and the focal distance of a lens) relevant to 
the photography field angle at the time of this photography on a record medium 103 as 
header information for every image. Desorption may be possible for a record medium 
103 here. 

[0026] Moreover, the panorama image synthesizer unit 200 is equipped with the image 
information reading section (image information reading means) 202, a frame memory 
201-1 to 201*3, the field angle calculation section (field angle calculation means) 204, 
the cylinder transducer (cylinder conversion means) 205-1 to 205-3, and the image 
composition section (image composition means) 206. the image read while the image 
information reading section 103 read the information relevant to the image of three 
sheets sent through means of communications 150, and a photography field angle - 
respectively -- as an image A, to a frame memory 201-1, it memorizes to a frame 
memory 201-2 as an image B, and memorizes as an image C at a frame memory 201-3. 
In addition, desorption's being possible, then this record medium 103 are sampled from 
a camera 100, a record medium 103 is inserted in the applied part of the panorama 
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image synthesizer unit 200, and you may make it read the information on internal by 
the image information reading section 202. In this case, means of communications 150 
becomes unnecessary. 

[0027] On the other hand, the header information relevant to the read photography field 
angle is sent to the field angle calculation section 204. The field angle calculation 
section 204 is a field angle formula [0028] as shown below based on the information 
relevant to this photography field angle, i.e., the information about the diagonal length 
of CCD, and the focal distance of a lens. 
[Equation 6] 

The field angle of ******** each image is computed. In the above-mentioned formula, w 
is the width of face of an image and h is the height of an image. 

[0029] The cylinder transducer 205-1 to 205*3 carries out cylinder conversion of each 
images A, B, and C using the field angle information computed by the field angle 
calculation section 204, respectively. The image composition section 206 compounds 
each images A, B, and C by which cylinder conversion was carried out, and creates the 
panorama image of one sheet. 

[0030] Since the photography field angle-related information on an image required for 
cylinder transform processing with this operation gestalt was recorded on the record 
medium by the side of a camera as header information for every image as described 
above, the processing which computes a field angle by sticking the image of two sheets 
in the panorama image synthesizer unit 200 like before becomes unnecessary, and 
panorama image composition processing becomes a high speed by this. Moreover, by the 
conventional method, since the field angle is computed by presumption, it cannot ask for 
an exact field angle, but by the method of this operation gestalt, since the field angle 
information when actually taking a photograph with a camera is recorded, exact field 
angle information is acquired. Moreover, even if the models of camera differ, cylinder 
transform processing can be performed easily. 
[0031] 

[Effect of the Invention] According to this invention, by the ability carrying out now 
correctly, it is natural and a high speed and the camera system which can create an 
accurate panorama image can be offered for field angle calculation processing by this. 
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